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Measures of nitrogen dioxide (NO2, in μg/m 3 ), particles (PM10, in in μg/m 3 ) and sulphur dioxide (SO2, in in μg/m 3 ) were available in the same period. Daily level of pollutants were computed as the 24-hour mean based on hourly measurements. In total, missing data amount for 0.54% and 0.33% of the mortality and temperature series, respectively.
Italy
We collected data from the city of Bari ( . Daily mortality, obtained from local mortality registries and from the rapid mortality surveillance system operational since 2004, is represented by counts of deaths for all causes. Mean daily temperature (in ˚C) and relative humidity (in %), computed as the 24-h average based on 6-h measurements, were obtained from the Meteorological Service of the Italian Air Force. A single weather station was selected for each city, using the airport monitoring station located closest to the city centre. In total, missing data amount for 1.95% and 3.30% of the mortality and temperature series, respectively. These data were used and described in previous publications.
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Japan
We collected data from 47 prefectures (see full list in Table S2 below) between 1 st of January 1985 and 31 st of December 2012. Daily mortality, obtained from computerized death certificate data from the Ministry of Health, Labour and Welfare, Japan, is represented by counts of deaths for all causes and for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in ˚C) and relative humidity (in %), computed as the 24-hour average based on hourly measurements, were obtained from the Japan Meteorology Agency. A single weather station located within the urban area of the capital city was selected for each prefecture. In total, missing data amount for 0.00% and 0.04% of the mortality and temperature series, respectively.
South Korea
We collected data from 7 cities (see full list in Table S2 below) between 1 st of January 1992 and 31 st of December 2010. Daily mortality is represented by counts of deaths for all causes and for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in ˚C) and relative humidity (in %) were computed as the 24-hour average based on hourly measurements. Measures of carbon monoxide (CO, in ppb), ozone (O3, in ppb), nitrogen dioxide (NO2, in ppb), particles (PM10, in ppb) and sulphur dioxide (SO2, in ppb) were available in the period 1999-2010. Fine particles measures (PM2.5, in ppb) were available only for Seoul in [2005] [2006] [2007] [2008] [2009] . Daily level of pollutants were computed as the 24-hour mean based on hourly measurements. In total, missing data amount for 3.77% and 3.77% of the mortality and temperature series, respectively.
Spain
We collected data from the 51 capital cities (see full list in Table S2 below) between 1 st of January 1990 and 31 st of December 2010. Daily mortality, obtained from Spain National Institute of Statistics, is represented by counts of deaths for all causes. Mean daily temperature (in ˚C), computed as the 24-hour average based on hourly measurements, was obtained from Spain National Meteorology Agency. A single weather station, located within the urban area or at the near airport, was selected for each city. Single-day missing values were imputed as the average of the days before and after. For periods longer than two days no imputation was done. In total, missing data amount for 0.00% and 2.00% of the mortality and temperature series, respectively. These data were used and described in previous publications. 
Sweden
We collected data from the county of Stockholm between 1 st of January 1990 and 31 st of December 2002. Daily mortality, obtained from the Swedish Cause of Death Register at the Swedish National Board of Health and Welfare, is represented by counts of deaths for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in ˚C) and relative humidity (in %), computed as the 24-hour average based on hourly measurements, were obtained from the Environment and Health Administration. A single weather station, located at Torkel Knutssongatan in Central Stockholm, was selected. Measures ozone (O3, in ppb) and nitrogen oxides (NOx, in ppb) were available in the same period. Daily level of pollutants were computed as the 24-hour mean based on hourly measurements. In total, missing data amount for 0.00% and 6.59% of the mortality and temperature series, respectively. These data were used and described in previous publications. 8, 9 Taiwan We collected data in Kaohsiung, Taipei and Taichung between 1 st of January 1994 and 31 st of December 2007. Daily mortality is represented by counts of deaths for all causes and for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in ˚C) and relative humidity (in %) were computed as the 24-hour average based on hourly measurements. Measures of carbon monoxide (CO, in ppb), ozone (O3, in ppb), nitrogen dioxide (NO2, in ppb), particles (PM10, in ppb) and sulphur dioxide (SO2, in ppb) were available for the same period. Fine particles measures (PM2.5, in ppb) were available only in [2005] [2006] [2007] . Daily level of pollutants were computed as the 24-hour mean based on hourly measurements. Data were pooled from 1 meteorological station and 11 air quality monitoring stations in Kaohsiung, 2 meteorological station and 5 air quality monitoring stations in Taichung, and 3 meteorological station and 15 air quality monitoring stations in Taipei, respectively. In total, missing data amount for 0.03% and 0.00% of the mortality and temperature series, respectively.
Thailand
We collected data from 62 provinces (see full list in Table S2 below) between 1 st of January 1999 and 31 st of December 2008. Daily mortality, obtained from the Ministry of Public Health, Thailand, is represented by counts of deaths for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in ˚C) and relative humidity (in %), computed as the average between daily minimum and maximum, were obtained from the Meteorological Department, Ministry of Information and Communication Technology, Thailand. A total of 117 weather stations in 62 provinces, with at least one weather monitoring station in each province. In total, missing data amount for 0.00% and 6.10% of the mortality and temperature series, respectively. Humidity measurements were missing in at least 10% of days in 12 provinces.
UK
We collected data in 9 regions of England and in Wales (see full list in Table S2 below) between 1  st of January  1993 and 31 st of December 2006. Daily mortality, obtained from the Office of National Statistics, is represented by counts of deaths for all causes and for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in ˚C) and relative humidity (in %), computed from the 24-h average of hourly measurements) were obtained from the British Atmospheric Data Centre. An average of 29 stations contributed data to each regional series, from a minimum of 7 in London to a maximum of 44 in Wales. In total, missing data amount for 0.00% and 0.00% of the mortality and temperature series, respectively. These data were used and described in previous publications.
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USA
We collected data from 135 cities (see full list in Table S2 below) between 1 st of January 1985 and 31 st of December 2006. Daily mortality, obtained from the National Center for Health Statistics (NCHS), is represented by counts of deaths for non-external causes only (ICD-9: 0-799; ICD-10: A00-R99). Mean daily temperature (in ˚C, computed as the 24-hour average based on hourly measurements) and relative humidity (in %, computed from the 24-h average of hourly measurements of dew point temperature) were obtained from the National Climatic Data Center (NCDC) of the National Oceanic and Atmospheric Administration (NOAA). A single weather station was selected for each city in the land-based station data or NCDC, based on the proximity to the city's population centre. In 6 cities where multiple observations were missing from all the nearby monitors, hourly data from the Integrated Surface Database Lite of NCDC were converted in daily values. For 25 stations missing dew point data, dew point data were obtained from the nearest station with dew point data. In total, missing data amount for 0.32% and 1.89% of the mortality and temperature series, respectively. These data were used and described in previous publications. 12, 13 Additional information on the statistical methods
Details on the computation of the attributable risk
The mortality risk attributable to a temperature x t for a given day t in the series is defined as the number AN x,t and fraction AF x,t of deaths experienced in the next L days, with L as the maximum lag period, defined by:
with ∑ β x t ,l as the overall cumulative log-relative risk for temperature x t in day t, and n t as the number of deaths in day t. To be noted how the number of attributable deaths AN x,t is computed as the fraction of the average mortality in the future L days. The risk estimate ∑ β x t ,l is obtained by the BLUP of the overall cumulative exposure-response association, re-centered on the temperature of minimum mortality (MMT). The MMT is therefore the counterfactual condition for the definition of the attributable risk. Therefore, the attributable risk can be interpreted as the excess deaths due to non-optimal temperature, if compared to a hypothetical situation in which temperature is constantly equal to the MMT.
The total attributable number of deaths AN tot due to temperature is given by the sum of AN x,t for all the days t of the series, and its ratio with the total number of deaths provides the total attributable fraction AF tot . The components attributable to cold and heat are computed by summing the subsets of AN x,t lower or higher than the temperature corresponding to the location-specific MMT. These components are further separated in moderate and extreme contributions by selecting low and high temperature cut-offs. Here extreme cold and heat are defined as the temperatures lower than the 2.5 th and higher than the 97.5 th city-specific percentiles, respectively. Moderate temperatures are instead defined as the ranges between the MMT and these cut-offs. Other cut-offs are used for a further stratification for different temperature ranges in Table S3 .
The method is described in details in a previous publication. 14 Table S1 : Sensitivity analysis Computed on the fraction (%) attributable to temperature (total, heat, and cold components), by varying modelling choices, fitting the models to all-cause vs non-external mortality, and controlling for PM10, ozone and humidity.
Additional tables
Total (%)
Cold ( 
Control for PM10 (25 locations)
Without PM10 7·94 7·27 0·67
With PM10 8·43 7·64 0·80
Control for ozone (24 locations)
Without ozone 6·10 5·59 0·51
With ozone 6·34 5·86 0·49
Control for relative humidity (320 locations)
Without relative humidity 7·82 7·43 0·39
With relative humidity 7·77 7·36 0·41 
Additional figures
